AD-A079  001 


UNCLASSIFIED 


GAI  CONSULTANTS  INC  MONROEVILLE  PA  F/G  13/13 

NATIONAL  DAM  INSPECTION  PR06RAM.  VALLEY-Hl  EAGLE  LAKE  OAM  (NDS  — ETC(U) 
SEP  79  B  M  MIHALCIN  DACM31-79-C-0013 


1.0 


2.5 


4 

4 

MICROCOPY  RESOLUTION  TEST  CHAiRT 
NATIONAL  BUREAU  OF  STANDARDS -1963-^ 

•  ...  .  i 


AffA079G0i 


SUSQUEHANNA  RIVER  BASIN 
OREGON  CREEK,  FULTON  COUNTY 

PENNSYLVANIA 

VALLEY— HI  EAGLE  LAKE  DAM 

NDS  I.D.  No.  PA  -  00186 
PENNDER  I.D.  No.  29  -  33 


n  fF-vr 

ii  l ,  *  • 


■  H 


i 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


vv.ll  nv  bLAC^  A.\D  Ar 


Ail  rv 


! 

I 


PREPARED  FOR 


Distribution  Unlimited 
Approved  for  Public  Release 
Contract  No.  DACW31-79-C-0013 


CJ> 


DEPARTMENT  OF  THE  ARMY 
Baltimore  District,  Corps  of  Engineers 
Baltimore,  Maryland  21203 


PREPARED  BY 

GAI  CONSULTANTS,  INC. 
570  BEATTY  ROAD 


D  D  C 

SEDiunl 

'  V’i  JAN  9  1980 


MONROEVILLE,  PENNSYLVANIA  15146  |j  Li  liilijub 
SEPTEMBER  1979  A 


«l 


f 

!r 

!l 

1 

I 


O  \j 


y 

i 


1  077 


c 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DDC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 


It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected.  ,  / 

J-  i  ' !  . 

Phase  I  inspections  are  not  intended  to  provide  detailed 


hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condi¬ 
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Valley-Hi  Eagle  Lake  Dam:  NDI  I.D.  No.  PA-00186 

Owner:  Valley-Hi  Development  Associa¬ 
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No.  29-32) 


Fulton 

Oregon  Creek 
9  August  1979 


GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a  visual  inspection  and  hydrologic/hydraulic  analysis 
the  overall  condition  of  the  facility  is  considered  to  be 
fair. 


The  size  classification  of  the  facility  is  small  and 
the  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  ranges  between  the  1/2  PMF  (Probable 
Maximum  Flood)  and  the  PMF.  Results  of  the  hydrologic/hydraulic 
analysis  indicate  the  facility  will  discharge  and/or  store 
only  24  percent  of  the  PMF  prior  to  overtopping  of  the 
embankment.  Overtopping  is  expected  to  cause  embankment 
failure,  with  the  breaching  analysis  indicating  that  failure 
will  probably  result  in  an  increase  to  potential  for  loss  of 
life  downstream  of  the  facility.  Therefore,  the  spillway 
system  is  considered  to  be  seriously  inadequate,  and  the 
facility  unsafe,  non-emergency. 

Deficiencies  noted  by  the  inspection  team  included  seepage 
and  swamp-like  conditions  immediately  downstream  of  the 
embankment  toe  and  around  the  outlet  conduit,  heavily  over¬ 
grown  outlet  and  spillway  discharge  channels,  an  erosion 
ditch  xtending  from  the  right  abutment  hillside  to  the 
downs  ream  embankment  toe  along  the  embankment-abutment 
contact,  deteriorated  spillway  concrete,  several  unvegetated 
areas  along  the  embankment  and  adjoining  spillway  dike,  and 
a  submerged  outlet  conduit  riser  and  control  valve. 
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Due  to  the  seriously  inadequate  spillway  classifica¬ 
tion,  it  is  recommended  that  the  owner  immediately  develop 
and  implement  a  warning  system  for  the  notification  of 
downstream  residents  should  emergency  conditions  develop. 
Included  in  the  plan  should  be  provisions  for  around-the- 
clock  surveillance  of  the  facility  during  periods  of  unusu¬ 
ally  heavy  precipitation. 

In  addition,  it  is  recommended  that  the  owner: 

a.  Have  the  facility  studied  by  a  registered  profes¬ 
sional  engineer,  experienced  in  the  hydraulics  and  hydrology 
of  dams,  and  implement  measures  necessary  to  make  the  facility 
hydraulically  adequate. 

b.  Remove  the  logs  from  the  spillway  approach  and 
clear  the  downstream  discharge  channel  of  all  obstructions 
to  permit  unimpeded  flow. 

c.  Take  positive  measures  to  collect  and  channel  the 
seepage  from  the  area  immediately  downstream  of  the  embankment 
toe  into  the  outlet  discharge  channel,  and  clear  the  channel 
to  eliminate  ponding. 

d.  Visually  assess  the  seepage  during  future  inspec¬ 
tions  to  ensure  that  it  is  not  encroaching  on  the  embankment 
toe. 

e.  Seed  those  areas  of  the  embankment  and  spillway 
dike  which  are  unprotected  and  subject  to  erosion. 

f.  Provide  protection  for  the  erosion  ditch  being 
developed  along  the  right  abutment-embankment  contact. 

g.  Provide  a  more  durable  roadway  surface  along  the 
crest  (particularly  near  the  right  abutment)  to  curtail 
rutting  of  the  crest  by  vehicular  traffic. 

h.  Develop  manuals  of  maintenance  and  operation  to 
ensure  continued  care  and  proper  maintenance  of  the  facil¬ 
ity.  Included  in  the  manuals  should  be  provisions  for 
operating  the  drawdown  mechanism. 


Approved  by 


!i  ha  loin 


Bernard  M 


BERNARD  M.  W1HALGN 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
VALLEY-HI  EAGLE  LAKE  DAM 
NDI#  PA-186,  PENNDER#  29-33 

SECTION  1 

GENERAL  INFORMATION 


1. 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1. 1  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Valley-Hi  Eagle  Lake  Dam 
is  a  zoned  earth  embankment  approximately  25  feet  high  and 
450  feet  long  (including  spillway) .  The  facility  is  provided 
with  a  trapezoidal-shaped  spillway  cut  in  rock  and  located 

at  the  left  abutment.  The  spillway  is  equipped  with  a 
concrete  trapezoidal-shaped  overflow  weir  situated  along  the 
dam  centerline.  The  outlet  works  consists  of  a  15-inch 
diameter  steel  pond  drain  that  discharges  at  the  downstream 
embankment  toe.  Flow  through  the  pond  drain  is  regulated 
via  a  15-inch  diameter  gate  valve  located  at  the  inlet. 

b.  Location .  Valley-Hi  Eagle  Lake  Dam  is  located  on 
Oregon  Creek  in  Brush  Creek  and  Wells  Townships,  Fulton 
County,  Pennsylvania  about  1-mile  north  of  U.  S.  Route  30 

and  about  5  miles  northeast  of  Pennsylvania  Turnpike  Interchange 
12  at  Breezewood,  Pennsylvania.  The  dam,  reservoir,  and 
watershed  are  contained  within  the  Wells  Tannery,  Pennsylvania, 
7.5  minute  U.S.G.S.  topographic  quadrangle.  The  coordinates 
of  the  dam  are  N  40°  2.1'  and  W  78°  11.0'  (see  Appendix  G) . 

c.  Size  Classification.  Small  (25  feet  high;  555 
acre-feet  storage  capacity  at  top  of  dam) . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Valley-Hi  Development  Association,  Inc. 


P.  0.  Box  42 
Breezewood,  PA  15533 
Jack  Gothie  -  President 

f.  Purpose .  Private  recreation. 

g.  Historical  Data.  Application  to  construct  Valley- 
Hi  Eagle  Lake  Dam  was  originally  made  by  Jack  F.  Gothie  in 
June  1962  and  subsequently  approved  by  the  State  of  Pennsyl¬ 
vania  in  September  1962.  The  facility  was  designed  by 
Albert  M.  Larsen  of  McConnellsburg,  Pennsylvania.  Construc¬ 
tion  did  not  begin  until  September  1963  and  was  completed  in 
August  1964.  Construction  of  the  facility  was  performed  by 
K.  G.  Richards  of  McConnellsburg,  Pennsylvania.  Records  of 
construction  progress  are  limited  to  several  memoranda 
prepared  by  state  inspectors  subsequent  to  periodic  inspec¬ 
tions.  No  monthly  construction  progress  reports  were 
prepared  as  required.  Engineering  supervision  and  control 
of  construction  appears  to  have  been  minimal;  however, 
available  correspondence  indicates  the  facility  was  inspec¬ 
ted  by  the  state  upon  completion  and  all  construction  was 
approved.  No  major  modifications  have  been  made  to  the 
structure  since  its  completion. 

Valley-Hi  Eagle  Lake  Dam  is  now  an  integral  part 
of  a  private  real  estate  development  under  the  direction  of 
the  Valley-Hi  Development  Association,  Inc.  Jack  Gothie 
serves  as  president  of  the  Association  which  consists  of 
private  investors  who  either  own  or  lease  tracts  of  land  in 
the  area  surrounding  Valley-Hi  Eagle  Lake. 


1.3  Pertinent  Data. 


a.  Drainage  Area  (square  miles) .  2.2 

b.  Discharge  at  Dam  Site.  No  records  of  reservoir 
levels  or  spillway  discharges  are  kept.  Discussions  with 
the  owner's  representative  indicated  that  the  highest  flow 
to  date  occurred  during  the  flood  of  June  1972,  when  flow 
over  the  weir  was  estimated  at  approximately  8  inches. 

Discharge  Capacity  of  the  Gutlet  Conduit  -  Dis¬ 
charge  curves  are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  = 
1050  (see  Appendix  C,  Sheet  9) . 

c.  Elevations  (feet  above  mean  sea  level) .  The 
following  elevations  were  obtained  from  field  measurements 
that  were  based  on  the  elevation  of  the  normal  pool  at  1327 
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feet  (as  per  U.S.G.S.) 

Top  of  Dam 


Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


1332.2  (design) 
1331.9  (field) 

Not  known 

1327.7  (estimated) 

1327 

1327 

1312.5 

1307.2 
1309 

Not  known 


Reservoir  Length  (feet) . 


Top  of  Dam 
Normal  Pool 


3300 

2900 


Storage  (acre-feet) . 


Top  of  Dam 
Normal  Pool 
Design  Surcharge 


555 

296 

Unknown 


f .  Reservoir  Surface  (acres) . 


Top  of  Dam 
Normal  Pool 
Maximum  Design  Pool 


62 

44 

Not  known 


Type 


Zoned  earth. 


Length 


450  feet  (including 
spillway) • 


Height 


25  feet  (field 
measured:  crest  to 

invert  of  outlet 
conduit) . 


Top  Width 


11  feet 


Upstream  Slope 


2H:1V 


Downstream  Slope 


2-1/2H : IV 


Zoning 


Impervious  clay  core 
flanked  by  semi- 
impervious  zones  com- 
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Impervious  Core 
Cutoff 


Grout  Curtain 


Diversion  Canal  and 
Regulating  Tunnels. 


Spillway. 


Type 


Crest  Elevation 
Crest  Length 
Outlet  Conduit. 

Type 

Conduit  Length 

Closure  and/or  Regulat¬ 
ing  Facilities 

Access 


prised  of  a  mixture 
of  clay  and  shale 
(see  Figure  3) . 

See  "Zoning"  above. 

Core  trench  10  feet 
wide  at  the  base  with 
1H : IV  side  slopes  is 
reportedly  provided 
along  the  embankment 
centerline  (see  Figure 
3)  . 

None  indicated. 


None . 


Trapezoidal -shaped 
channel  cut  in  rock 
at  the  left  abutment 
and  equipped  with  a 
concrete  trapezoidal¬ 
shaped  overflow  weir 
(See  Appendix  C, 

Sheet  5) . 

1327  feet 

30  feet 


15-inch  diameter  steel 
pipe  placed  on  a  con¬ 
crete  cradle. 

130  feet  (inlet 
to  outlet) . 


Flow  through  the  con¬ 
duit  is  reportedly 
controlled  via  a  15- 
inch  diameter  gate 
valve  located  at  the 
inlet  end. 

Under  normal  pool 
conditions,  the  gate 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
data,  calculations,  or  reports  are  available  concerning  any 
aspect  of  this  facility.  Design  features,  presented  below, 
are  derived  from  information  and  correspondence  contained  in 
PennDER  files.  Included  in  the  files  are  design  drawings, 
dated  photographs,  and  state  inspection  memoranda  and  reports. 

b.  Design  Features. 

1.  Embankment.  Details  of  the  design  features 
are  based  on  available  correspondence  and  the  field  inspec¬ 
tion.  The  actual  as-built  configuration  of  the  facility  is 
shown  on  Figure  1.  Figures  2  through  4  are  design  drawings, 
but  have  not  been  revised  to  show  as-built  conditions. 

The  embankment  is  a  zoned  earth  structure  comprised  of 
an  impervious  clay  core  flanked  by  semi-impervious  zones 
composed  of  a  mixture  of  clay  and  shale  on  both  the  upstream 
and  downstream  slopes.  The  upstream  slope  is  set  at  2H:1V 
and  is  protected  by  a  layer  of  sandstone  riprap  that  projects 
about  3  feet  above  normal  pool.  A  5-foot  wide  berm  is  re¬ 
portedly  provided  along  the  upstream  face  at  elevation  1292. 
The  downstream  slope  is  set  at  2-l/2H:lV  while  the  crest  is 
11  feet  wide. 

Available  design  drawings  indicate  that  a  10-foot  wide 
cutoff  is  provided  along  the  embankment  centerline  (see 
Figure  2) .  Contract  specifications  state  that  all  fill  was 
to  be  placed  in  8-inch  loose  layers  and  compacted  with  a 
sheep's  foot  roller  to  a  density  of  95  percent  of  maximum 
dry  weight. 

2 .  Appurtenant  Structures. 

a)  Spillway.  The  spillway  is  a  trapezoidal¬ 
shaped  channel  cut  in  rock  at  the  left  abutment.  It  is 
equipped  with  a  trapezoidal-shaped  overflow  weir  positioned 
along  the  embankment  centerline  within  a  portion  of  the 
channel  that  is  lined  with  concrete.  Figures  3  and  4  detail 
several  different  spillways  in  plan  and  cross-section,  none 
of  which  accurately  depict  the  one  observed  by  the  field 
team.  A  plan  and  cross-section  of  the  actual  spillway, 
based  on  field  measurements,  are  shown  on  sheet  5,  Appendix 
C.  The  presence  of  a  cutoff  beneath  the  spillway  is  not 
known . 
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b.  Outlet  Conduit.  The  outlet  conduit  con¬ 
sists  of  a  15-inch  diameter  steel  pipe  placed  on  a  concrete 
cradle.  Flow  through  the  conduit  is  controlled  via  a  15- 
inch  diameter  solid  brass  gate  valve  located  at  the  inlet. 
The  control  mechanism  for  the  gate  valve  is  submerged,  by 
design,  by  several  feet  of  water  under  normal  pool  condi¬ 
tions  and  is  accessible  only  by  boat.  Concrete  anti-seep 
collars  are  reportedly  provided  at  20-foot  intervals  along 
the  conduit.  A  small  concrete  headwall  supports  and  pro¬ 
tects  the  discharge  end. 

c.  Specific  Design  Data  and  Criteria.  No  specific 
design  data  are  available  for  any  aspect  of  the  facility. 


2 . 2  Construction  Records. 

Construction  data  is  limited  to  PennDER  memoranda  and 
several  construction  photographs  obtained  during  periodic 
state  inspections.  The  lack  of  information  and  reliable  as- 
built  drawings  suggests  limited  engineering  supervision  or 
control  during  construction.  State  inspectors,  however, 
found  the  construction  acceptable  and  eventually  recommended 
the  approval  of  the  project. 


2 . 3  Operating  Records. 

No  records  of  operation  are  available. 

2 . 4  Other  Investigations. 

No  formal  investigations  have  been  performed  on  this 
facility  subsequent  to  its  completion. 


2 . 5  Evaluation. 

Engineering  data  are  limited  to  design  drawings  (not 
as-built) ,  PennDER  correspondence,  and  a  few  construction 
photographs.  No  formal  design  calculations  are  available; 
however,  the  available  data  are  considered  sufficient  to 
make  a  reasonable  Phase  I  assessment  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General.  The  general  appearance  of  the  dam  and 
its  appurtenances  suggests  that  they  are  currently  in  fair 
condition. 


b.  Embankment.  Observations  made  during  the  visual 
inspection  reveal  the  embankment  to  be  in  fair  condition. 
Seepage  was  observed  immediately  below  the  downstream 
embankment  toe  to  the  left  and  right  of  the  outlet  conduit. 
Both  areas  were  draining  freely  into  the  outlet  conduit 
discharge  channel  at  rates  estimated  at  less  than  1  gpm  for 
the  area  to  the  right  of  the  conduit  and  between  3  to  4  gpm 
for  the  area  to  the  left  of  the  conduit  (see  Photograph  10) . 
Some  wet  areas  were  observed  along  the  lower  portion  of  the 
downstream  embankment  face,  particularly  around  the  outlet 
conduit;  however,  no  measurable  seepage  was  noted.  A  small 
erosion  ditch  was  observed  along  the  embankment-right  abut¬ 
ment  contact  that  extends  from  the  crest  to  the  downstream 
toe.  The  ditch  apparently  carries  drainage  from  the  adja¬ 
cent  hillside  and  is  not  a  design  feature.  The  embankment, 
for  the  most  part,  appears  reasonably  maintained.  Both  the 
upstream  and  downstream  slopes  are  covered  with  grass  and 
high  weeds;  however,  care  appears  to  be  taken  to  cut  trees 
which  have  taken  root.  The  embankment  crest  and  adjacent 
spillway  dike  are  completely  void  of  any  protective  vegeta¬ 
tion  (see  Photographs  1,  2  and  8).  This  has  resulted  in 
local  areas  of  minor  erosion  and  some  rutting  of  the  crest 
from  vehicular  use. 

c.  Appurtenant  Structures. 

1.  Spillway.  The  spillway,  as  observed  during 
the  visual  inspection,  appears  to  be  in  fair  condition.  A 
log  bridge  has  been  placed  across  the  approach  channel  (see 
Photograph  4)  and  serves  as  a  potential  obstruction  to  unim¬ 
peded  spillway  discharge  as  does  heavy  overgrowth  and  boulders 
observed  within  the  discharge  channel  (see  Photograph  6) . 

The  concrete  overflow  weir  and  sidewalls  show  signs  of 
cracking,  scaling,  and  overall  minor  deterioration  (see 
Photograph  4).  Water  was  observed  seeping  through  a  crack 
located  near  the  middle  of  the  left  side  of  the  overflow 
weir  (see  Photograph  5) . 

2.  Outlet  Conduit.  The  only  visible  portion  of 
the  outlet  conduit  is  its  discharge  end  shown  in  Photograph 
9.  It  is  impossible  to  visually  assess  the  overall  condition 
of  the  conduit;  however,  discussions  with  representatives  of 
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the  owner  indicate  it  was  last  operated  in  the  fall  of  1978, 
and,  at  that  time,  was  considered  to  be  in  good  condition. 

d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  characterized  by  steep  slopes  that  are  heavily 
forested  (see  Photographs  1  and  3) .  Valley-Hi  Eagle  Lake 
Dam  is  part  of  a  private  real  estate  development  known  as 
Valley-Hi  Eagle  Lake.  Thus,  the  complexion  of  the  surround¬ 
ing  area  is  subject  to  change  although  the  present  owners 
contend  they  have  no  plans  for  mass  development  of  the  area. 

e.  Downstream  Channel.  The  channel  downstream  of 
Valley-Hi  Eagle  Lake  Dam  is  characterized  as  a  narrow, 
heavily  wooded  valley  with  generally  steep  confining  slopes 
(see  Photograph  11) .  Oregon  Creek  merges  with  Sideling  Hill 
Creek  approximately  4  miles  downstream  of  the  dam.  Within 
the  next  mile,  in  the  vicinity  of  PA  Route  915,  the  creek 
passes  5  residences  which  are  considered  sufficiently  close 
to  the  stream  to  be  potentially  affected  by  a  breach  of  the 
embankment  (estimated  population:  15-20).  Thus,  the  hazard 
classification  of  the  facility  is  considered  to  be  high. 


3 . 2  Evaluation . 

The  overall  condition  of  the  facility  is  considered 
fair.  Positive  steps  should  be  taken  to  identify  the  origin 
of  the  seepage  causing  ponding  at  the  downstream  toe  and 
subsequently  monitor  their  respective  flow  rates.  The 
remaining  deficiencies  are  considered,  for  the  most  part, 
maintenance  related  and  can  be  alleviated  with  proper 
remedial  measures. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operating  Procedure. 

Valley-Hi  Eagle  Lake  Dam  is  essentially  a  self-regulating 
facility.  Excess  inflow  passes  through  the  spillway  and  is 
discharged  into  the  stream  below.  The  15-inch  diameter 
steel  outlet  conduit  has  historically  been  used  only  for  the 
purpose  of  drawing  down  the  reservoir  and  is  operated  via  a 
15-inch  diameter  gate  valve  located  at  the  inlet  end  of  the 
conduit.  Under  normal  pool  conditions,  the  gate  valve  is 
submerged  and  accessible  by  boat  only.  There  are  no  formal 
operating  procedures  associated  with  the  facility  and  no 
operating  manual  is  available. 


4 . 2  Maintenance  of  Dam. 

Maintenance  of  the  facility  is  currently  performed  on 
an  informal  basis.  No  formal  maintenance  procedures  are 
adhered  to  and  no  maintenance  manual  is  available. 


4 . 3  Maintenance  of  Operating  Facilities 

The  only  operating  mechanism  associated  with  the  facility 
is  the  15-inch  diameter  gate  valve  located  on  inlet  end  of 
the  outlet  conduit.  The  valve  was  last  operated  in  the  fall 
of  1978  when  the  reservoir  was  partially  drawn  down.  The 
valve  was  reported  to  have  opened  and  closed  very  easily. 
Nevertheless,  no  formal  maintenance  procedures  are  adhered 
to  and  no  maintenance  manual  is  available. 


4.4  Warning  System. 


There  are  no  formal  warning  systems  in  effect. 


4 . 5  Evaluation . 

The  facility  is  designed  to  be  essentially  self-regulating. 
The  dam  is  equipped  with  only  one  operable  mechanism,  that 
being  a  15-inch  diameter  gate  valve  controlling  flow  through 
the  outlet  conduit.  Procedures  for  operating  the  mechanism 
are  not  formalized. 

Maintenance  of  the  facility  is  performed  on  an  as- 
needed  basis.  No  formal  maintenance  procedures  are  adhered 
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to  and  no  maintenance  manual  is  available.  In  addition, 
there  are  no  formal  warning  systems  in  effect. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1  Design  Data. 

No  design  data,  calculations  or  formal  reports  are 
available.  Available  data  is  limited  to  design  drawings  and 
correspondence  contained  in  PennDER  files. 


5.2  Experience  Data.  , 

No  records  of  spillway  discharge  are  available.  Discus¬ 
sions  with  representatives  of  the  owner,  present  during  the 
inspection,  indicated  that,  to  date,  the  highest  flow  through 
the  spillway  was  approximately  8  inches  over  the  weir  during 
the  flood  of  June  1972. 


5. 3  Visual  Observations. 

The  visual  inspection  revealed  several  conditions  which 
are  considered  to  be  potential  impediments  to  the  unrestricted 
and  efficient  discharge  of  the  spillway.  The  log  bridge  at 
the  entrance  to  the  approach  channel  is  an  obstruction  prior 
to  flow  reaching  the  weir  while  the  heavy  overgrowth  and 
boulders  observed  within  the  spillway  channel  may  serve  to 
increase  the  discharge  retarding  effects  of  tailwater.  In 
addition,  the  concrete  portion  of  the  spillway,  including 
the  overflow  weir,  shows  signs  of  deterioration.  The  ob¬ 
served  structural  cracking  may  be  sufficiently  extensive  to 
make  the  concrete  vulnerable  to  the  high  pressures  developed 
under  large  flows.  However,  due  to  the  fact  that  the  spillway 
is  cut  in  rock  at  the  left  abutment,  removal  of  the  concrete 
portion  will  likely  serve  only  to  further  obstruct  flow, 
but,  is  not  considered  a  major  structural  hazard. 


5 . 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  pro¬ 
cedures  and  guidelines  established  by  the  U.  S.  Army,  Corps 
of  Engineers,  Baltimore  District,  for  Phase  I  hydrologic  and 
hydraulic  evaluations.  The  analysis  has  been  performed 
utilizing  a  modified  version  of  the  HEC-1  program  developed 
by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Davis,  California.  Analytical  capabilities  of  the 
program  are  briefly  outlined  in  the  preface  contained  in 
Appendix  C. 
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a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
the  procedures  and  guidelines  contained  in  the  National 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investi¬ 
gations,  the  Spillway  Design  Flood  (SDF)  for  Valley-Hi  Eagle 
Lake  Dam  ranges  between  the  1/2  PMF  (Probable  Maximum  Flood) 
and  the  PMF.  This  classification  is  based  on  the  relative 
size  (small) ,  and  the  potential  hazard  of  dam  failure  to 
downstream  developments  (high) .  Due  to  the  high  potential 
for  downstream  damage,  and  to  the  rather  large  storage 
volume  behind  the  dam  at  maximum  pool  (=  555  acre-feet) ,  the 
SDF  for  this  facility  is  considered  to  be  the  PMF. 

b.  Results  of  Analysis.  Valley-Hi  Eagle  Lake  Dam  was 
evaluated  under  normal  operating  conditions.  That  is,  the 
reservoir  was  initially  at  its  assumed  normal  pool  or  spill¬ 
way  elevation  of  1327  feet  (MSL) ,  with  the  low  level  blowoff 
line  closed,  and  the  spillway  discharging  freely.  The 
spillway  is  a  free  overfall,  concrete,  trapezoidal-shaped 
weir  structure  which  discharges  into  a  gently  sloped  open 
channel.  Since  the  weir  is  only  about  4  feet  above  the 
discharge  channel  invert,  and  due  to  the  gentle  channel 
slope,  a  backwater  curve  was  computed  via  the  HEC-2  computer 
program  so  that  the  effects  of  tailwater  on  the  weir  outflows 
could  be  ascertained.  Finally,  the  necessary  downstream 
channel  routing  was  done  under  the  assumption  that  the 
stream  was  dry  prior  to  the  inflow  of  the  dam  outflow.  All 
pertinent  engineering  calculations  relative  to  the  evaluation 
of  this  facility  are  provided  in  Appendix  C. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Valley-Hi  Eagle  Lake  Dam  can  accommodate  only  about  24 
percent  of  the  PMF  (SDF)  prior  to  the  overtopping  of  the 
embankment  (Appendix  C,  Summary  Input/Output  Sheets,  Sheet 
E) .  The  low  top  of  dam  was  inundated  by  depths  of  water  of 
1.6  and  3.0  feet  under  the  1/2  PMF  and  PMF  events,  respec¬ 
tively  (Summary  Input/Output  Sheets,  Sheet  I).  Therefore, 
since  the  SDF  for  this  facility  is  the  PMF,  Valley-Hi  Eagle 
Lake  Dam  has  a  high  potential  for  overtopping,  and  thus,  for 
breaching  under  floods  of  less  than  PMF  magnitude. 

Since  Valley-Hi  Eagle  Lake  Dam  cannot  safely  handle  a 
flood  of  at  least  1/2  PMF  magnitude,  the  possibility  of 
embankment  failure  under  floods  of  1/2  PMF  intensity  or  less 
was  investigated  (in  accordance  with  ETL-1110-2-234 ) . 

Several  feasible  alternatives  were  analyzed  since  it  is 
difficult,  if  not  impossible,  to  determine  exactly  how  or  if 
a  specific  dam  will  fail.  The  major  concern  of  the  breaching 
evaluations  is  with  the  impact  of  the  various  breach  discharges 
on  increasing  downstream  water  surface  elevations  above 
those  to  be  expected  if  breaching  did  not  occur. 


The  Modified  HEC-1  Computer  Program  was  used  for  the 
breaching  analysis  with  the  assumption  that  the  breaching  of 
an  earth  dam  would  begin  once  its  reservoir's  water  level 
reached  the  low  top  of  dam  elevation. 

Two  sets  of  breach  geometry  were  evaluated  for  the 
Valley-Hi  Eagle  Lake  Dam  for  each  of  two  failure  times,  a 
rapid  time  (0.5  hrs.)  and  a  prolonged  time  (4.0  hrs.), 

(total  time  for  each  breach  section  to  reach  its  final 
dimensions)  so  that  a  range  of  this  most  sensitive  variable 
might  be  examined.  In  addition,  an  average  or  more  probable 
set  of  breach  conditions  was  analyzed,  with  a  failure  time 
of  2.0  hours. 

The  peak  breach  outflows  (resulting  from  a  0.26  PMF 
overtopping)  ranged  from  about  2,190  cfs  for  the  minimum 
section — maximum  fail  time  scheme  to  about  20,210  cfs  for 
the  maximum  section — minimum  fail  time  scheme  (Appendix  C, 
Sheet  23) .  The  outflow  from  the  average  breach  scheme  was 
about  6,920  cfs,  compared  to  the  non-breach  0.26  PMF  peak 
outflow  of  about  1200  cfs  (Summary  Input/Output  Sheets, 
Sheets  L  and  E) .  The  water  surface  elevation  corresponding 
to  the  non-breach  0.26  PMF  peak  discharge  at  a  section 
(Section  4)  located  about  13,700  feet  downstream  from  the 
dam  was  approximately  1,165.8  feet  (MSL) ;  and  approximately 
1,063.0  feet  (MSL)  at  a  section  (Section  6)  located  about 
23,500  feet  downstream  from  the  dam  (Summary  Output/Input 
Sheets,  Sheet  J) .  The  water  surface  elevations  correspond¬ 
ing  to  the  average  condition  peak  breach  outflows  at  the  two 
above-mentioned  downstream  sections  were  1,171.3  feet  (MSL) 
and  1,070.3  feet  (MSL),  respectively  (Appendix  C,  Sheet  24). 
The  approximate  elevation  of  the  structures  (forest  ranger 
offices)  located  at  Section  4  is  about  1,186  feet  (MSL); 
while  the  approximate  elevations  of  the  four  residences 
located  at  Section  6  are  1,067  feet  (MSL),  1,070  feet  (MSL); 
1,071  feet  (MSL),  and  1,072  feet  (MSL).  Therefore,  the 
increase  in  the  water  surface  at  Section  4,  caused  by  the 
failure  of  Valley-Hi  Eagle  Lake  Dam,  was  about  5.5  feet; 
however,  the  breach  water  surface  is  well  below  the  damage 
level  of  the  office  structures.  The  increase  in  the  water 
surface  at  Section  6,  caused  by  the  failure  of  the  dam,  was 
about  7.3  feet,  with  the  breach  water  surface  at  about  the 
damage  levels  of  two  of  the  residences,  and  just  below  the 
damage  level  of  another.  It  can  further  be  surmised  that 
embankment  failure  under  somewhat  larger  base  flood  condi¬ 
tions  could  possibly  damage  all  four  residences  at  Section 
6. 


The  consequences  of  dam  failure  can  be  better  envi¬ 
sioned  if  not  only  the  increase  in  the  height  of  the  flood- 
wave  is  considered,  but  also  the  great  increase  in  the 
momentum  of  the  larger  and  probably  swifter  moving  volume  of 
water.  Therefore,  the  failure  of  Valley-Ki  Eagle  Lake  Dam 
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is  quite  possible,  and  will  most  probably  lead  to  increased 
property  damage  and  possibly  to  increased  loss  of  life  in 
the  downstream  regions . 


5. 6  Spillway  Adequacy. 

As  presented  previously,  under  existing  conditions 
Valley-Hi  Eagle  Lake  Dam  can  accommodate  only  about  24 
percent  of  the  PMF  (the  SDF)  prior  to  embankment  over¬ 
topping.  Should  a  0.26  PMF  or  larger  event  occur,  the  dam 
could  be  overtopped  and  could  possibly  fail,  endangering 
the  residences  in  the  downstream  regions.  Therefore,  the 
spillway  of  Valley-Hi  Eagle  Lake  Dam  is  considered  to  be 
seriously  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment .  The  conditions  observed  at  the  time 
of  the  inspection  indicate  the  embankment  is  in  fair  condition. 
Two  large  wet  areas  are  located  immediately  below  the  down¬ 
stream  embankment  toe  to  the  left  and  right  of  the  outlet 
conduit.  Drainage  from  the  area  left  of  the  conduit  was 
estimated  at  3  to  4  gpm  while  drainage  from  the  area  to  the 
right  was  minimal  and  estimated  at  less  than  1  gpm.  The 
origin  of  the  seepage  in  these  areas  could  not  be  ascertained; 
however,  no  seepage  was  observed  through  the  downstream  em¬ 
bankment  face  except  for  a  minor  area  around  the  outlet  con¬ 
duit  headwall.  Presently,  the  seepage  is  not  considered  a 
threat  to  the  stability  of  the  embankment;  however,  measures 
should  be  taken  to  identify  its  source  and  monitor  it  if 
necessary. 

The  erosion  ditch  observed  at  the  interface  of  the 
downstream  slope  and  right  abutment  has  begun  to  cut  into 
the  embankment.  Since  the  ditch  is  an  apparent  frequent 
drainage  path  for  runoff  from  the  adjoining  hillside,  positive 
measures  should  be  taken  to  protect  it  from  further  erosion 
by  possibly  lining  it  with  rock  or  concrete. 

Both  the  embankment  crest  and  right  spillway  dike  lack 
adequate  protective  vegetation.  As  a  result,  several  areas 
of  minor  erosion  were  noted.  The  embankment  crest  is  not 
restricted  to  vehicular  use  and  some  minor  rutting  was  also 
observed. 


^urtenant  Structures. 


1.  Spillway.  The  spillway  channel  is  cut  in  a 
formation  of  sandstone  located  at  the  left  abutment.  For 
the  most  part,  its  structural  condition  appears  stable 
although  the  exposed  rock  surfaces  exhibit  extensive  fracturing 
and/or  jointing.  The  concrete  portion  is  in  a  deteriorated 
condition  that  includes  some  spalling,  scaling,  and  structural 
cracking.  Failure  of  the  concrete,  if  it  were  to  occur 
under  high  flows,  would  likely  not  affect  the  structural 
stability  of  the  spillway  due  to  the  fact  that  it  is  cut  in 
rock. 


2.  Outlet  Conduit.  Based  on  design  drawings  and 
discussions  pertaining  to  its  past  performance,  the  outlet 
conduit  is  considered  to  be  in  good  condition. 
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6.2  Design  and  Construction  Techniques. 


No  data  are  available  relative  to  the  design  of  the 
facility.  Detailed  construction  data  are  not  available; 
however,  inspection  memoranda  and  photographs  contained  in 
PennDER  files  imply  that  the  embankment  was  reasonably  well 
constructed  despite  the  inference  that  engineering  supervision 
and  control  was  minimal. 

6 . 3  Past  Performance. 

Discussions  during  the  inspection,  with  representatives 
of  the  owner,  indicated  the  facility  has  functioned  adequately 
since  its  completion.  No  formal  investigations  or  state  in¬ 
spections  have  been  performed. 


6.4  Seismic  Stability 


The  dam  is  located  within  Seismic  Zone  No.  1  and  may  be 
subject  to  minor  earthquake  induced  dynamic  forces.  It  is 
believed  that  the  static  stability  of  the  embankment  is  suf¬ 
ficient  to  withstand  such  forces  although  no  calculations  or 
investigations  were  performed  to  confirm  this  opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  Visual  observations  indicate  the  struc¬ 
ture  to  be  in  fair  condition.  The  most  significant  defici¬ 
encies  noted  were  the  seepage  and  ponding  at  the  downstream 
embankment  toe  and  the  obstructions  within  the  spillway 
channel.  None  of  the  observed  deficiencies  are  considered 
an  immediate  threat  to  the  safety  of  the  facility.  Other 
minor  deficiencies  included  an  erosion  ditch  along  the  right 
abutment- embankment  contact,  minor  deterioration  of  the 
spillway  concrete,  several  unprotected  areas  along  the 
embankment  and  spillway  dike  and  a  submerged  outlet  conduit 
valve  control. 

The  size  classification  of  the  facility  is  small  and 
the  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  ranges  between  the  1/2  PMF  (Probable 
Maximum  Flood)  and  the  PMF.  Results  of  the  hydrologic/ 
hydraulic  analysis  indicate  the  facility  will  discharge 
and/or  store  only  24  percent  of  the  PMF  prior  to  overtopping 
of  the  embankment.  Overtopping  is  expected  to  cause  embank¬ 
ment  failure,  with  the  breaching  analysis  indicating  that 
failure  will  result  in  an  increase  to  potential  for  loss  of 
life  downstream  of  the  facility.  Therefore,  the  spillway 
system  is  considered  to  be  seriously  inadequate,  and  the 
facility  unsafe,  non- emergency . 

b.  Adequacy  of  Information.  The  available  infor¬ 
mation  is  considered  sufficient  to  make  a  reasonable  Phase  I 
assessment  of  the  facility. 

c.  Urgency.  Due  to  the  seriously  inadequate  spillway 
system,  it  is  recommended  that  the  owner  immediately  develop 
and  implement  a  warning  system  for  the  notification  of 
downstream  residents  in  the  event  emergency  conditions, 
develop.  Included  in  the  plan  should  be  provisions  for 
around-the-clock  surveillance  of  the  facility  during  periods 
of  unusually  heavy  precipitation. 

Other  remedial  measures  recommended  below  should  be 
undertaken  as  soon  as  possible. 

d.  Necessity  for  Additional  Investigation.  Addi¬ 
tional  investigations  to  more  accurately  assess  the  hydraul¬ 
ic  adequacy  of  the  facility  are  considered  necessary. 
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7 . 2  Recommendations/Remedial  Measures . 


Due  to  the  seriously  inadequate  spillway  classifica¬ 
tion,  it  is  recommended  that  the  owner  immediately  develop 
and  implement  a  warning  system  for  the  notification  of 
downstream  residents  should  emergency  conditions  develop. 
Included  in  the  plan  should  be  provisions  for  around-the- 
clock  surveillance  of  the  facility  during  periods  of  unusu¬ 
ally  heavy  precipitation. 

In  addition,  it  is  recommended  that  the  owner: 

a.  Have  the  facility  studied  by  a  registered  profes¬ 
sional  engineer,  experienced  in  the  hydraulics  and  hydrology 
of  dams,  and  implement  measures  necessary  to  make  the  facil¬ 
ity  hydraulically  adequate. 

b.  Remove  the  logs  from  the  spillway  approach  and 
clear  the  downstream  discharge  channel  of  all  obstructions 
to  permit  unimpeded  flow. 

c.  Take  positive  measures  to  collect  and  channel  the 
seepage  from  the  area  immediately  downstream  of  the  embank¬ 
ment  toe  into  the  outlet  discharge  channel,  and  clear  the 
channel  to  eliminate  ponding. 

d.  Visually  assess  the  seepage  during  future  inspec¬ 
tions  to  ensure  that  it  is  not  encroaching  on  the  embankment 
toe. 


e.  Seed  those  areas  of  the  embankment  and  spillway 
dike  which  are  unprotected  and  subject  to  erosion. 

f.  Provide  protection  for  the  erosion  ditch  being 
developed  along  the  right  abutment- embankment  contact. 

g.  Provide  a  more  durable  roadway  surface  along  the 
crest  (particularly  near  the  right  abutment)  to  curtail 
rutting  of  the  crest  by  vehicular  traffic. 

h.  Develop  manuals  of  maintenance  and  operation  to 
ensure  continued  care  and  proper  maintenance  of  the  facility. 
Included  in  the  manuals  should  be  provisions  for  operating 
the  drawdown  mechanism. 
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ENGINEERING  DATA  (CONTINUED) _ PAGE 

ITEM  1  REMARKS  NDI H  PA-186 


MISCELLANEOUS 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  *  PA-186 


PENN  DER  ID  S  29-33 
PAGE  5  OF  5 


SIZE  OF  DRAINAGE  AREA:  2.2  square  miles _ 

ELEVATION  TOP  NORMAL  POOL:  1327 _  STORAGE  CAPACITY:  296  acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  —  STORAGE  CAPACITY:  — _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  —  STORAGE  CAPACITY:  _ — 

ELEVATION  TOP  DAM:  1331.9  STORAGE  CAPACITY:  555  acre-feet _ 

SPILLWAY  DATA 

CREST  ELEVATION:  1327 _ 

TYPE :  Trapezoidal-shaped  concrete  spillway  with  trapezoidal- 
shaped  weir. 

CREST  LENGTH:  30  feet _ 

CHANNEL  LENGTH:  approximately  450  feet _ 

SPILLOVER  LOCATION:  left  abutment _ 

NUMBER  AND  TYPE  OF  GATES:  none _ 

OUTLET  WORKS 


TYPE:  15-inch  diameter  steel  pipe 


LOCATION:  near  center  of  dam 


ENTRANCE  INVERTS:  1312.5  (estimated) _ 

EXIT  INVERTS:  1307,2 _ 

EMERGENCY  DRAWDOWN  FAC  I L I T I ES :  15-inch  diameter  gate  valve  at 

inlet  end  of  outlet  conduit. 


HYDROMETEOROLOGICAL  GAGES 

TYPE:  None _ 

LOCATICN:  — _ 

RECORDS :  — _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Ahout  8-inchps  of  flow  nvpr  wpir  Hnrin 

flood  of  June  1972. 
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GATE(S)  AND  OPERA-  The  outlet  conduit  control  valve  is  submerged  below  normal  pool  by 

TIONAL  EQUIPMENT  design.  It  is  unmarked  and  could  not  be  observed  by  the  inspection 

team.  Valve  last  operated  in  autumn  of  1978  and  was  reported  to  be 
in  good  condition. 
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(Estimated  population:  15-20) 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  resulting 
from  assumed  structural  failures  of  the  dam.  Briefly,  the 
computational  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) ,  time(s)  of  the  peak  discharge (s) , 
and  the  maximum  stage (s)  of  each  routed  hydrograph  at  the 
downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir. 


c.  Development  of  a  failure  hydrograph ( s)  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge  (s)  ,  time(s)  to  peak  and  maximum  water  surface 
elevations  of  failure  hydrographs  for  each  location. 
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PHOTOGRAPH  8  View,  looking  upstream,  of  the  earth  and  rock  dike  which  forms  the  right 
sidewall  of  the  spillway  channel.  Note  the  lack  of  protective  vegetatio 
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PHOTOGRAPH  12  View  of  one  residence  located  near  the  stream  along  PA  Route  915 
approximately  4.5  miles  downstream  of  the  embankment. 
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APPENDIX  E 


GEOLOGY 


Geology 


Valley  Hi-Eagle  Lake  Dam  is  located  in  the  Appalachian 
Mountain  Section  of  the  Valley  and  Ridge  Province  of  south- 
central  Pennsylvania.  This  section  lies  immediately  east  of 
the  Allegheny  Front  and  is  a  region  of  sharp  contrast  with 
the  plateau  country  west  of  the  Front.  The  Appalachian 
Mountain  Section  is  composed  of  a  broad  band  of  long  narrow 
mountain  ridges  and  intermountane  valleys  which  cross  the 
state  from  the  south-central  border  nearly  to  the  northeast 
corner.  Intense  lateral  compression  from  the  southeast 
produced  a  series  of  high  amplitude  anticlines  and  synclines 
whose  axes  generally  trend  in  a  southwest-northeast  direc¬ 
tion.  Folding  was  followed  by  uplift  and,  subsequent  ero¬ 
sion  cut  valleys  in  the  soft  nonresistant  beds  and  left  the 
hard,  resistant  strata  as  ridges. 

The  dam  and  reservoir  are  located  on  Oregon  Creek  on 
the  north  side  of  an  abandoned  stretch  of  Pennsylvania 
Turnpike  between  the  Rays  Hill  and  Sideling  Hill  Tunnels. 

The  area  between  Rays  and  Sideling  Hill  is  in  a  gentle 
syncline,  complicated  by  a  minor  anticline  just  downstream 
of  the  dam.  Both  structures  strike  northeast-southwest  with 
the  dominant  sync line  merging  into  the  much  larger  Broad  Top 
synclinorium  to  the  north.  Plunge  along  the  strike  of  the 
syncline  between  Rays  and  Sideling  Hills  is  northward  so 
that  progressively  younger  strata  outcrop  north  of  the  site. 
Mississippian  age  strata  compose  the  near  surface  bedrock  in 


the  immediate  vicinity  of  the  dam  and  reservoir.  Patchy 
remnants  of  the  lower  portion  of  the  Mauch  Chunk  Formation 
lie  along  the  axial  trace  of  syncline  east  of  the  site. 
Portions  of  the  reservoir  are  underlain  by  red  shales  and 
sandstones  cf  the  Mauch  Chunk  Formation.  The  more  resis¬ 
tant,  massive  Pocono  sandstone  generally  occurs  along  the 
flank  of  the  syncline  east  and  west  of  the  site  and  also 
along  the  crest  of  the  minor  anticline  just  east  of  the  dam. 
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